In this work concentrations of Cd, Pb, Cr, Fe, Co, Ni, Cu, Zn and Mn were determined in soils and plants from refuse dumpsites in Ado Ekiti, Nigeria. The refuse dump soils were evaluation using contamination/pollution factor(C/P), Enrichment factor (EF), Index of Geoaccumulation (Igeo) and Pollution load index were calculated. The observation suggests high C/P values of the dump soil are polluted by Cd, Cr and Ni acts as a sink for heavy metals contributed from anthropogenic sources in the study area. C/P data, EF, PLI and (Igeo) indicated that these heavy metals originate from anthropogenic sources. Fe and Ni loads in plants from the refuse dump soils pronounced maximum concentration than Nigeria guideline. Transfer ratios for Cd, Co, Cu, Zn, Pb and Fe of plants from the control soils were higher than those from the refuse dump soils, SciPress applies the CC-BY 4.0 license to works we publish: https://creativecommons.org/licenses/by/4.0/ Ado Ekiti is the capital city of Ekiti State, south western Nigeria. The city is at the centre on latitude 7.37°N and longitude 5.15°E, situated in a valley 250 m above sea level. The population in the city is unevenly distributed such that commercial, industrial and agricultural, recreational and administrative, auto-mechanic workshops and residential areas are scattered all over the city and these serve as point sources of heavy metals [6]. One sampling station was identified within Ado Ekiti town namely: Atinkankan, an area well known for repairing and maintaining automobiles, centre dumpsite for market traders with a large clientele. The grounds of the Afe Babalola University were used as a control site for this station. This site was chosen for investigation, being the major city dumpsite and for its sheer size, daily and frequent usage, and because of its long-term waste deposition in the Ado Ekiti Metropolitan Area.
INTRDUCTION
Soil is a vital resource for sustaining basic human needs, a quality food supply and a livable environment. It serves as a sink and recycling factory for both liquid and solid wastes known as dumpsite [1] . Dumpsites, especially in most third world countries, comprise of a higher proportion (50-90%) of organic materials [2] ; however, a considerable proportions of plastic, paper, metal rubbish and batteries which are known to be sources of metals which may be hazardous to man and his environment are also present [3] . These metals are not biodegradable and have toxic effects on living organisms at certain level of concentration. Exposure of man to such metals may cause blood and bone disorders, kidney damage and decreased mental capacity and neurological damage [4] . Crops absorb whatever is present in the soil medium and therefore these hazardous metals are also absorbed and become bio-accumulated in the roots, stems, fruits, grains and leaves of the crops [5] , which may finally be transferred to man in the food chain. Most edible crops are indiscriminate in their extraction of nutrients from the soil and thus will extract the non-desirable heavy metals alongside the required essential nutrients. The present study was carried out to examine the effects of municipal solid waste on soil physicochemical properties and identify the possible pathway for the transfer of heavy metals from these sites into the food chain. Fig.1 The study area within Ado Ekiti showing sampling location Atinkankan International Letters of Chemistry, Physics and Astronomy Online: 2015-06-02 ISSN: 2299 -3843, Vol. 52, pp 152-162 doi:10.18052/www.scipress.com/ILCPA.52.152 2015 
MATERIALS AND METHODS

Study area: Ado Ekiti
Determination of physiochemical properties of the soils
The physiochemical properties of the soil samples were determined using routine methods as described by [10] and [11] 
Heavy metal analysis
One gram of the dried fine soil sample was weighed and transferred into an acid washed, round bottom flask containing 10 cm 3 concentrated nitric acid. The mixture was slowly evaporated over a period of 1 hour on a hot plate. Each of the solid residues obtained was digested with a 3:1 concentrated HNO 3 and HClO 4 mixture for 10minutes at room temperature before heating on a hot plate. The digested mixture was placed on a hot plate and heated intermittently to ensure a steady temperature of 150°C over 5 hours until the fumes of HClO 4 were completely evaporated [12] . The mixture was allowed to cool to room temperature and then filtered using Whatman No.1 filter paper into a 50 cm3 volumetric flask and made up to the standard mark with deionized water after rinsing the reacting vessels, to recover any residual metal. The filtrate was then stored in pre-cleaned polyethylene storage bottles ready for analysis.
Blank determinations were carried out simultaneously with the samples concentration of each metal in the sample solution was measured against those of serially diluted with standard solutions containing each metal. Cadmium, lead, copper, chromium, zinc, nickel and iron were determined in all standard solutions, samples and blank solutions by Buck scientific model 200A/240 Atomic Absorption spectrophotometer with Air -acetylene flame at Centre Laboratory University of Ibadan.
Heavy metals in plant determination:
Five edible plant samples -cocoyam tuber and leaves (Xanthosoma mafaffa), cassava tuber and leaves (Manihot esculenta),pawpaw (carica papaya), plantain (Musa sapientum) and water leaves (Talinum triangulare) -grown within the vicinity of the refuse dump site were randomly collected with a stainless steel trowel and knife. Plant samples of the same species were also collected as control from the unpolluted site chosen as control. The dried sample was pulverized using an agate pestle and mortar and kept in polythene bags. Dry powdered crop samples were digested with a mixture of 60% HClO 4 , concentrated HNO 3 and H 2 SO 4 . Blanks were prepared to check for background contamination by the reagents used as described by [13] . The digested samples were analyzed for heavy metals using Buck scientific model 200A/240 Atomic Absorption spectrophotometer with Air -acetylene flame at Centre Laboratory University of Ibadan, Nigeria.
Quality assurance
Quality control test was conducted on soil in order to evaluate the experimental procedures and efficiency of atomic absorption spectrophotometer. This was done by spiking the pre-digested soil with multi-elemental metal standard solution [14] 2.7 Data Evaluation
Geoaccumulation index (I GEO ):
Pollution levels of heavy metals in Ado Ekiti could be characterized by the geo-accumulation index (Igeo) [15] . This can be defined as the following equation:
where Cn is the measured content of individual heavy metal in Ado Ekiti, Bn: the background or pristine value of individual heavy metal. The control samples were taken to represent the background and1.5 is the constant factor introduced to analyze natural fluctuations in the contents of a given substance in the environment and very small anthropogenic influences. There are seven classes of the geoaccumulation index are stated in table1, 
Contamination/pollution index (C/P)
This was calculated by employing previously used method [16] with the following modifications/definitions:
C/P = Concentration of the metal in soil/Target value
The target value was obtained by using the standard formulated by the Department of Petroleum Resources of Nigeria (DPR), for maximum allowed concentration of heavy metals in soils. The significance of interval of contamination/pollution index [17] , are given below. The values less than 1 define contamination range while greater than 1 defines pollution range.
ILCPA Volume 52
Enrichment factor (EF):
By following established method [18] , EF was employed to assess the degree of contamination and to understand the distribution of the elements of anthropogenic origin from sites by individual elements in sediments. Fe was chosen as the normalizing element when determining EF-values, since in wetlands it is mainly supplied from sediments and is one of the widely used reference element [19] . Other widely used metal elements are Al, Mn [20] The EF is defined as follows:
Where, Cn is the concentration of element "n". The background value is that of control sample. An element qualifies as a reference one if it is of low occurrence variability and is present in the environment in trace amounts [19] . Elements which are naturally derived have an EF value of nearly unity, while elements of anthropogenic origin have EF values of several orders of magnitude. Six categories are recognized [21] , as stated bellow: >40 extremely high enrichment
Pollution load index (PLI):
Pollution load index for each site was evaluated as indicated by [22] . Pollution load index= (CF1 * CF2 *.....* CFn) 1/n Where, n is the number of metals (six in the present study). The PLI value > 1 is polluted whereas PLI value < 1 indicates no pollution.
Quantification of soil contamination (QoC)
The third approach using the quantification of anthropogenic concentration of metal employs the concentration in the control samples to represent the lithogenic metal. This is calculated as Quantification of anthropogenic metal Anthropogenic metal = X -Xc x 100 X Where X = average concentration of the metal in the soil under investigation, and Xc = average concentration of the metal in the control samples [23] . All the indices were employed to assess the impact of the auto mechanic works on the surrounding soils. Table 5 . Soil pH of the landfill was neutral with higher organic matter content while the soil pH for control showed a slightly acidic level of 6.6 with low organic matter content. Higher organic matter content in the landfill than that of the control may be due to the presence of garden waste, food waste, paper and packaging materials, metals, glass and ash. Organic matter plays an important role in soil structure, water retention, cation exchange and in the formation of complexes. Table 6 represents the heavy metals concentrations in soils. The metal loads from the refuse dump soils were found to be higher than the background values especially for Cr, Fe, Ni, Cu and Zn. It was expected because refuse dumps receive considerable waste proportions of product packaging, waste cloths, glass and bottles, newspapers, paints, batteries, industrial dust, ash, tyre, metal cans and containers, medical waste, abandoned vehicles and insulations which are known to be sources of metals [24] . The metal loads from the refuse dump soils were, however, within the normal concentration ranges in soils (Table 11) [25] ; with the exception of concentration levels of Cd, Cu and Pb from Ado Ekiti refuse dump soils which were beyond the normal range in soils. The degree of pollution of the refuse dumps by the metals was assessed using the Geoaccumulation Index (Igeo) classification (Table 1) [26] ; contamination/pollution index [16] ; Enrichment factor index [18] ; Pollution load index (PLI) [22] ; Quantification of soil contamination (QoC) [23] . On the basis of the quantification of anthropogenic input of the heavy metals in the soils presented in Table 10 , the order of contamination with individual metals is as follows: Cr > Mn > Pb> Fe > Ni> Zn > Cd> Cu . However, results from the different impact-assessing indices are consistent with each other as shown in fig 2. This could simply be an indication that the anthropogenic sources of the metals in the soils surrounding these waste dumpsite are of similar origin, with anthropogenic inputs in soils of the metals, generally, in a decreasing order of Cd (98.53%) > Cr (88.97%) > Pb(84.68%) > Ni (79.79%) > Zn (64.73%) > Mn (56.66%) > Fe (55.06%) > Cu (36.93%) as shown in Table 10 .The PLI values calculated for the site was found to be polluted (PLI > 1), suggesting inputs from anthropogenic sources.
RESULTS
Metal levels in plants:
The concentration of heavy metals in crops grown around dumpsite ranged from below detection limit (BDL) to 184.0 mg/kg recorded for Pb in T. triangulare. The results also showed the highest level of Cd (8.70 mg/kg ), Co (9.00 mg/kg), Pb (184.0 mg/kg), and Zn (142.0 mg/kg) in T. triangulare; Cr (1.0 mg/kg) and Fe (110.0 mgkg-1) in X. mafaffa; Cu (22.07 mg/kg) in C papaya root and Ni (31.45 mg/kg) in M esculenta leaves. The variation of the various heavy metal concentrations in the plants was observed to be according to plant and metal species. They are higher in the landfill soil than in the control and this is in good agreement with earlier reports [27] . The heavy metal levels in the control were within the background level range for farming. Analytical results indicated that the concentration of Cd, Cu, Ni, Cr, Zn, Co and Pb were grossly above the literature levels of a typical soil [28] and were of different variations. This might be due to the selective absorption of the metals by various crops. The elevated concentration levels detected could be hazardous to human health in the leaves of most crop samples. The transfer factor (TF), which is the ratio of the concentration of metal in the aerial portion of the plant to the total concentration in the soil, is shown in Table 13 . The TF for the metals in the dumpsite were significantly different from those for control according to plant species. Pb, Zn, Cu and Cd had the higher TFs which are 2.52; 2.45; 1.64 and 1.44 respectively. The highest TF value obtained for T. triangulare was Pb (2.52) and Cd (1.44); for C. papaya Cd (0.95), Co (0.91), Cu (0.76), Ni (0.4), Pb (2.04) and Zn (2.45). A study gave a generalized transfer coefficient in the soil-plant system as: Co, Cr, Cu and Pb (0.01 -0.1), Cd and Zn (1 -10), Ni (0.1-1) [29] . The TF of Co, Cr, Ni and Pb are above the normal range in some plants species. This study showed a TF>1 for most metals.
CONCLUSION AND RECOMMENDATIONS
The study revealed that the landfill was polluted by Cd, Co, Cr, Cu, Ni, Pb and Zn while crops were contaminated with Cd, Cr, Cu, Ni, Pb and Zn. Anthropogenic release give rise to higher concentration of metals in the soils of the study area. The detected levels of total metal contamination in many of the samples were found to exceed the alert level admitted by the Nigerian and International guideline. The study clearly highlights the necessity of immediate control measures for the exceptionally severe heavy metal pollution in the study area and the soils in the area is recommended urgently for bioremediation and/or other remediation technologies such as phyto-remediation involving growing certain plants like T. triangulare due to the high TF value recorded in the area to minimize the rate of contamination, and extent of future pollution problems.
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